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Objective: Our main objective was to evaluate the relationship between Sleep Disordered 
Breathing (SDB) and dental arch characteristics. Specifically, we explored the relationship 
between maxillary constriction and SDB in children aged 3 to 18. 
Methods: In this case control study, a retrospective review of data was collected over 4 years 
(2013-2017) was conducted. The data was obtained from a larger ongoing observational study on 
sleep disturbances in children aged 3 to 18 in the Department of Pediatric Dentistry at the Boston 
University Henry M. Goldman School of Dental Medicine. Based on parents’ responses in a 
brief sleep-screening questionnaire, the case group included children with disturbed sleep and the 
control group included children without any sleep disturbances. Parents of the participating 
children also completed a detailed questionnaire that collected information on participants’ 
demographics and sleep patterns. A thorough clinical examination was conducted which 
consisted of intra-oral and extra-oral examinations that assessed the facial profile, breathing 
patterns, skeletal and dental classifications, crossbite and transverse maxillary arch. Statistical 
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analysis was conducted to explore differences in the presence of maxillary constriction among 
children with and without sleep disturbances. 
Results: Among the sample of 134 subjects, the prevalence of SDB was 33.5%. Snoring and 
heavy breathing during sleep were significantly higher among children with SDB compared to 
children without SDB (p<0.001 and p<0.002 respectively). The prevalence of maxillary 
constriction with or without cross bite among all subjects was 20.9%. Children with SDB had a 
lower prevalence of maxillary constriction (17%) when compared to children without SDB 
(22%) (p = 0.81).  
Conclusion: There were no differences in the presence of maxillary constriction between 
children with SDB and children without SDB in this study. Therefore, there was insufficient 
statistical evidence in this study to support that the presence of constricted palate as a risk factor 
for SDB. Larger studies with accurate clinical measurements of the palatal constriction may help 
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Sleep in children is an important and dynamic process, and a vital part of physiologic, emotional, 
and neurocognitive development.1 Sleep disorders are common, and at least 10% of the United 
States (US) population suffers from a sleep disorder that is clinically significant.2  Epidemiologic 
studies indicate that up to 50% of children experience a sleep problem, and about 4% have a 
diagnosed sleep disorder. Obstructive sleep apnea, insomnia, sleepwalking and restless leg 
syndrome are the most common sleep disorders in children.3 In general, sleep disorder in 
children is associated with increased daytime sleepiness, decreased attention, and decreased 
academic performance which impact children’s academic and social life, and their parents’ 
quality of life as well.3 
 
Obstructive Sleep Apnea Syndrome (OSAS) in children is a type of sleep disturbance and is 
defined as a disorder of breathing during sleep characterized by prolonged partial upper airway 
obstruction and/or intermittent complete obstruction (obstructive apnea) that disrupts ventilation 
during sleep resulting in fragmented sleep patterns.4  Snoring is one of the major signs of 
obstructive sleep apnea but can also be present solely without this condition. The estimated 
prevalence of snoring in children is 3 to 12%, while Obstructive Sleep Apnea (OSA) affects 1 to 
10 % of children with onset between 2 and 8 years of age.3,5 OSA in children can be a serious 
condition if left untreated, as it may cause neuropsychological, cognitive, and behavioral 
problems which may include but not limited to daytime fatigue, ADHD, aggressiveness, learning 




Sleep disturbances among children can not only affect their systemic health but can also affect 
their oral health. For example, children with OSA have a characteristic facial morphology that is 
different from unaffected children. In a study among a group of 4-year-old children with 
breathing obstruction and sleep apnea, investigators found that children with breathing 
obstruction had a narrower maxilla, deeper palatal height, shorter lower dental arch, higher 
prevalence of lateral crossbite, increased overjet and reduced overbite when compared to healthy 
children with ideal occlusion.6  
 
Most children with OSA and snoring may have enlarged tonsils. A suggestion is that an enlarged 
tonsil may cause obstruction of the oropharyngeal airway during sleep, which may lead to mouth 
breathing and postural changes of the mandible, the head, and the tongue which in turn leads to 
changes in the characteristics of the dental arch such as maxillary constriction.8 
Adenotonsillectomy is considered the gold standard treatment for OSA but this surgical 
treatment alone may not be sufficient and adjunctive treatment may be necessary.9 For instance, 
the reduction in maxillary width will persist even after the surgery is performed. Therefore, 
orthodontic widening may be necessary in cases of chronic snoring and upper arch narrowing. It 
is reported that maxillary expansion improves sleep characteristics by increasing sleep efficiency 
and total sleep time.10 On the other hand, changes in occlusion and dental arch such as maxillary 
constriction can also lead to sleep disturbances among children.11 
 
Maxillary constriction can affect occlusion, facial development, and smile esthetics.12 The 
transverse maxillary deficiency forces the mandibular posterior teeth into compensatory 
positions which create occlusal alterations, interference in excursive movements, and a poor 
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distribution of occlusal forces along the longitudinal axis of the tooth which in long term can 
become a risk factor for cervical wear, gingival recession and periodontal problems.12,13 
Maxillary constriction and having a narrow palate has been associated with decreased sleep 
duration, poor sleep quality and morning headache. Moreover, a posterior crossbite which 
usually occurs with maxillary constriction was significantly associated with loud snoring in 
previous research.11  This could be attributed to reduced transverse dimension of the upper 
airways in maxillary constriction and increased nasal resistance, which can result in increased 
mouth breathing thus resulting in sleep disturbances.11  
 
The traditional risk factors for sleep disturbances include adenotonsillar hypertrophy, obesity, 
craniofacial anomalies, and neuromuscular disorders. 14 Currently, there is insufficient evidence 
on whether maxillary constriction and narrow palate are risk factors for sleep disturbances. It is 
also unclear if those with sleep disorders develop morphological changes over time leading to 
dental malocclusion and maxillary constriction. 
 
Polysomnography is the gold standard in diagnosing sleep disturbances particularly OSA.15 
However, the time, effort and cost limit its availability and use to sleep clinics. Simple diagnostic 
tools such as sleep screening questionnaires can be helpful in identifying sleep related problems 
and specific screening questionnaires are available for the pediatric population.16 The Pediatric 
Sleep Questionnaire (PSQ) is one such questionnaire and has been previously validated.15 
Previous studies that utilized the PSQ to screen children for the presence of Sleep Disordered 
Breathing (SDB) have reported that the PSQ is a valid and efficient diagnostic tool.17,18 Another 
sleep screening tool, the BEARS questionnaire, a short 5 item pediatric sleep questionnaire that 
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screens for Bedtime problems, Excessive daytime sleepiness, Awakenings during the night, 
Regularity and duration of sleep and Snoring has been found to be useful in preliminary 
diagnosis of sleep disturbances among children.19,20  
 
The pediatric dentist is considered as one of the first health care professional to examine children 
and is therefore in an ideal position to recognize patients at risk for many systemic health issues 
including sleep related problems. Therefore, routine screening for sleep problems or for 
craniomorphological abnormalities that may lead to SDB can be conducted to address the 
problems and prevent future complications.  
 
The purpose of this study was to evaluate the relationship between sleep disturbances and dental 
arch characteristics and specifically, to study the correlation between maxillary constriction and 
Sleep Disordered Breathing (SDB) among children aged 3-18 years. Our study hypothesis was 













Study population and location:  
In this case control study, a retrospective review of data collected between 2013-2017 was 
conducted. Data were collected from patients aged 3-18 years old who were seen at the Pediatric 
Oral Healthcare Center in the Department of Pediatric Dentistry at Boston University Henry M. 
Goldman School of Dental Medicine’s and at the Department of Pediatric Dentistry at Boston 
Medical Center in Boston, Massachusetts. Written consent from parents of participating children 
was obtained. This study was reviewed and approved by the Boston Medical Center Institutional 
Review Board (BMC IRB). 
 
Definitions:  
The outcome in this study was Sleep Disordered Breathing (SDB) and the exposure was the 
presence of maxillary constriction. Cases were defined as children with disturbed sleep and/or 
mouth breathing, and the controls were defined as children with normal sleep and nose breathing. 
Eligibility of the child to be in the case or control group was determined by a short sleep 
screening questionnaire and was recorded as part of patient’s medical history in the dental 
records (Appendix A). Presence of maxillary constriction was defined as the presence of a 
narrow palate or smaller intercanine and/or intermolar width in the maxilla (upper arch).21 
Crossbite is a type of malocclusion that can occur in the presence of maxillary constriction, 
occurs where the upper and lower teeth are misaligned, that is the upper teeth are typically on the 
inner or lingual side of the lower teeth. Crossbite can occur with one tooth or multiple teeth and 




Study questionnaires and study variables: 
BEARS is a user-friendly short pediatric sleep screening tool that was utilized to determine the 
eligibility of the child participant to be in the case or control group (Appendix B). BEARS 
evaluates sleep disturbances by identifying problems in five major sleep domains, B (Bedtime 
problems), E (Excessive daytime sleepiness), A (Awakenings during the night), R (Regularity 
and duration of sleep) and S (Snoring). BEARS screening tool is useful as it aids in screening 
and identifying sleep problems during routine health encounters. Each domain in the BEARS 
questionnaire has a set of age-appropriate trigger questions for use in the clinical interview.19 A 
positive answer to any age-appropriate question on the BEARS questionnaire was used to assign 
the child to the case group and a negative response on the BEARS questionnaire all questions in 
the age-appropriate category was used to assign the child to the control group. After the child 
was identified as either a case or control, parental consent was obtained from willing parents.  
 
All participants in the study (cases and controls) also completed a detailed study questionnaire 
(Appendix C). This study questionnaire collected demographic information, health information, 
and information on children’s sleep patterns which included 22 selected questions from the 
standardized and validated Pediatric Sleep Questionnaire (PSQ).15 Following this a thorough 
clinical examination was conducted which consisted of an extra oral examination that assessed 
the facial profile, observed breathing patterns and defined the skeletal classification. The 
intraoral examination included evaluation of the alignment and characteristics of the dental arch, 





Data Analysis:  
The collected data were entered into an Excel spreadsheet and statistical analysis was conducted 
using STATA version 14.0 statistical software package. Descriptive statistics were used to 
describe the study sample and the characteristics of the case and control groups. Two sample T-
tests and Pearson Chi-square tests were used to evaluate statistically significant differences in 
demographic and breathing characteristics among children with SDB (cases) and among children 
without SDB (controls). The significance level was set at alpha = 0.05 (95% confidence level) 
and a p-value of <0.05 was considered statistically significant. Multivariate analyses were 
conducted using logistic regression models that evaluated the effect of the breathing patterns and 






A total of 134 participants with complete information in the study questionnaires were included 
in this analysis. The mean age was 9.1 years (SD ± 4.2) for the children with SDB (cases) and 
9.4 years (SD ± 3.6) for the children without SDB (controls). Overall, the prevalence of sleep 
disturbed breathing in this study was 33.5% with no significant differences found in age, gender 
and ethnicity between the cases and controls (Table 1).  
 
The overall prevalence of snoring was 27.6% with significant differences as 55.6% of the 
children with SDB reported snoring whereas only 13.5% of the control group reported snoring 
(p<0.001) (Table 2). Heavy breathing during sleep was also significantly higher among children 
with SDB when compared to children without SDB (p<0.002) with heavy breathing among 31% 
and 10% among cases and controls respectively (Table 2). 
The prevalence of maxillary constriction among the study participants was 21% (n = 28). Among 
those with maxillary constriction, 28% had SDB (n = 8) and 71% did not have SDB (n = 20).  
More than half of these subjects (60%) experienced at least a unilateral crossbite. Multiple 
logistic regression analysis showed that the odds of having SDB was 22% lower among those 
with maxillary constriction in comparison to those who did not have maxillary constriction 
with/without crossbite (p = 0.58) when adjusting for the participants’ racial background and 
gender (Table 3). To evaluate the effect of breathing and dental arch characteristics, multiple 
logistics regression analysis was performed adjusting for snoring and breathing habits. The odds 
of SDB were 36% lower among those with maxillary constriction when comparing to those who 
did not have a maxillary constriction with/without crossbite (p = 0.41) when adjusting for their 




Table 1: Descriptive characteristics of the study population. (N = 134) 
 
 





(n = 45) 
Controls 
(n = 89) 
p-value 
Age (years), mean ±SD 9.1 ±4.2 9.4 ±3.6 0.65† 


















































Table 2: Breathing patterns and dental arch characteristics among cases and controls. (N = 
134) 
Variables Cases 
(n = 45) 
Controls 
(n = 89) 
p-value* 











Heavy/Loud breathing during 
























Observed Breathing pattern, n (%) 
Mouth 
Nose 






















*All the p-values are from Chi square test 







































Transverse Maxillary Evaluation, 
n (%) 
No constriction 
Constriction w/unilateral CB 































Table 3 : Adjusted Odds Ratios for the effect of transverse maxillary constriction on the 














Variables Odds Ratio (OR) p-value 95% CI  
Transverse Maxillary Constriction 
(yes versus no) 
0.78  0.58 0.30, 1.9 
Gender  
Female versus male 
0.75 0.45 0.36, 1.56 
Race 
African-American versus white 













Table 4: Adjusted Odds Ratios for the effect of transverse maxillary constriction on the 
outcome, sleep disturbances, when adjusting for breathing patterns and dental arch 







Variable Odds Ratio (OR) p-value 95% CI  
Transverse Maxillary Constriction 
(yes versus no) 
0.64 0.41 0.22_ 1.87 
Snoring (yes versus no) 6.87 <0.0001* 2.87_ 16.44 
Heavy/loud breathing while sleeping 
(yes versus no) 




This study explored on the relationship between sleep disturbances and dental arch 
characteristics and specifically evaluated the correlation between maxillary constriction and 
Sleep Disordered Breathing (SDB). In this study, we did not find sufficient evidence on the 
association between maxillary constriction and SDB among children aged 3-18 years.  
 
Sleep-Disordered Breathing (SDB) includes a whole spectrum of breathing disturbances during 
sleep, with many presentations and varies between snoring, upper airway resistance syndrome 
and Obstructive Sleep Apnea (OSA).23,24 Sleep disturbance is a common problem among adults 
and children, however it remains under-diagnosed.25 About 25% of children have at least one 
type of sleep related disturbance. Comparatively, the prevalence of sleep disturbed breathing in 
this study was 33.5% which was higher and the mean age of the children with SDB was 9 years.  
 
Sleep disturbances can affect the physical growth, attentiveness, behavior, and performance in 
school among children.26 Previous evidence from the literature suggests a multi-dimensional 
relationship between sleep disturbances, breathing problems and facial and dental morphology. 
Craniomorphological characteristics such as narrow maxilla, high palatal vault (narrow palate), 
high mandibular plane, crossbite, and severe crowding in the maxilla and mandible have been 
found to be associated with SDB. In this study population, while the prevalence of snoring and 
heavy breathing was significantly higher among children with SDB, dental malocclusion, 
skeletal profile abnormalities and maxillary constriction with or without crossbite were higher 
among the children without SDB. Transverse maxillary deficiency often manifests as a crossbite 
of the posterior dentition, and can include primary or permanent molars, as well as canines and 
15 
 
premolars if severe.9 Information on prevalence of maxillary constriction in general population 
for all children is not available, however a study reported that the prevalence of maxillary 
constriction among children aged 5-10 years old is between 7.7% to 23.3%.9   This is similar to 
the overall prevalence of maxillary constriction in this study sample which was 21%. However, 
the children without SDB had a higher prevalence of maxillary constriction (71%) when 
compared to the children with SDB.   
 
OSA is a severe type of sleep disturbance with intermittent periods of apneic breathing that is 
where breathing stops completely for short periods of time.27  Untreated OSA is associated with 
neurobehavioral problems, decreased attention, disturbed emotional regulation, decreased 
academic performance, nighttime enuresis, and impaired growth.3 As there are many 
complications of OSA that affect the quality of life for the children and their families, early 
recognition is critical towards control and management of this condition. 
 
Previous studies have suggested that SDB causes differences in dental arch dimensions and 
altered craniofacial morphology has been identified as an etiological factor in pediatric OSA. 9 
Children with diagnosed OSA had a significantly narrower upper dental arch, increased overjet, 
reduced overbite, and shorter length of the lower dental arch when compared with the non-
obstructed control children.8 Previous evidence also suggests that lateral crossbite was 
significantly higher in those with obstructed breathing and a narrower width of the maxilla.6 
However this was not consistent across all studies as one previous study reported no significant 
prevalence of skeletal malocclusion in pediatric population with SDB. 9 The findings in our study 
also suggest a lack of correlation between the presence of constricted maxilla and SDB. In fact, 
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the prevalence of maxillary constriction was higher among children without SDB and the risk of 
SDB was lower even when adjusting for demographic, breathing and dental arch characteristics.  
 
While polysomnography is the preferred diagnostic method for SDB, sleep screening 
questionnaires have also been found to be effective in diagnosing sleep disturbances. Validated 
and easy to use questionnaires were used to collect information in this retrospective study. The 
BEARS questionnaire is a short 5 item pediatric sleep questionnaire that was used to screen 
children for sleep disturbances and more detailed information on sleep and breathing patterns 
was collected using validated questions from the Pediatric Sleep Questionnaire.15,16 Previous 
studies that have used these questionnaires have reported that these questionnaires are effective 
tools in screening children for sleep disordered breathing.17,18,29,20 In our study, we found these 
tools to be useful and efficient in collecting information.  
 
Limitations: 
The results presented in this study should be interpreted with caution as there are limitations 
attributed to these results, most notably is the small sample size. We did not find sufficient 
statistical evidence on the association between maxillary constriction and SDB. This may be due 
to the much lower prevalence of maxillary constriction among children with SDB. To evaluate 
the differences in the presentation of the SDB requires a larger sample size and higher statistical 
power to study the effect of the dental and craniofacial variations on the odds of SDB. Since 
almost all of the variables used in this analysis were categorical variables, larger sample size and 
higher statistical power are required to detect statistically significant differences in categorical 
analysis and multiple regression modeling. Misclassification bias may have occurred when 
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classifying cases based on the responses to the five-item BEARS questionnaire. While the 
BEARS questionnaire has been found to be a useful sleep screening tool, it may not be as 
efficient in identifying children with SDB as it only relies on five questions. The PSQ is a more 
detailed questionnaire and therefore it may be more efficient in detecting SDB among children. 
Another bias that may have led to the misclassification of cases is the recall bias among parents 
when responding to their children’s sleep related patterns.  Also, many parents do not sleep in the 
same room as their children and therefore may be unaware of their children’s sleeping and night 
time breathing patterns which may have resulted in reporting bias. Other limitations in the study 
include minimal inter-examiner variability as extra-oral and intra-oral examinations were 
conducted by different co-investigators in this study. The resulting bias from the variability will 
not be significant as the examiners were trained to use similar methods in clinical examinations.  
 
While there are limitations in this study and lack of evidence on the association between 
maxillary constriction and SDB, this study also highlighted the high prevalence of snoring and 
heavy breathing among children with SDB. As previously noted, the data in this study is from an 
ongoing large observational study where children identified as those with symptoms related to 
SDB were referred to the orthodontic clinic for further examination and investigation to assess 
the need for intervention. Therefore, while study did not find sufficient statistical evidence the 
results did provide clinical evidence to conduct further investigations. Previous findings in the 
literature show associations between sleep disturbances and changes in dental and cranial 
morphologies and vice versa but this was not consistent across all studies. Our study results add 
to the current scientific evidence by suggesting a lack of correlation between maxillary 





Future studies with larger sample size are necessary to further investigate and corroborate the 
evidenced on the association between dental arch characteristics and SDB. Obtaining models by 
taking an alginate impression may aid in precise determination of the maxillary constriction, 
accurate measurement of the maxillary arch width and palatal vault and evaluate the presence of 
crowding and crossbite. Also, future studies should explore the use of additional diagnostic tools 
such as the Acoustic rhinometry (AR) and Acoustic pharyngometry (AP), which are non-
invasive diagnostic tools that measure the airway dimensions to detect cross-sectional area, 
volume of the nasal cavity and air resistance.28,29  
 
Clinical significance 
As highlighted previously, the results in this study while not statistically significant, bring to 
attention the clinical significance of the problems associated with SDB. The adverse effects of 
SDB among children are many affecting not only oral health but also children’s systemic health. 
Persistent SDB and untreated OSA can lead to long term adverse effects on children’s health and 
lead to future systemic chronic health conditions including cardiovascular disease. While 
confirmation from more epidemiologic research is required, there is sufficient evidence in the 
literature to support the need for early screening and intervention to address SDB related 
problems in children. This can be done through simple and routine examinations that include 
screening for SDB. In addition to maintaining oral health ,the pediatric dentist plays a vital role 
in maintaining children’s overall health by screening for systemic health issues. Therefore, 
pediatric dentists have the advantage of conducting early screening for sleep disturbances. For 
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example, as part of the anticipatory guidance and routine care, pediatric dentists can identify 
patients at risk of developing childhood obesity and can provide dietary counseling, educate the 
parents, or refer the patients for nutritional counseling.30 Similarly, pediatric dentists  
can identify signs or risk factors for sleep disorder breathing by using simple sleep screening 
tools and thorough extra-oral and intra-oral examinations routinely performed at each visit. 
Additionally, a one-time investment of diagnostic equipment in the dental clinic such as the 
Acoustic Pharyngometer and Rhinometer can aid in detecting SDB as well as impact of dental 
and craniofacial alterations on breathing disturbances. Early interventions from the pediatric 
dentist to correct any of the contributing factors to SDB either by monitoring the patient, 
interceptive orthodontic treatment or by referring the patient to an orthodontist or sleep specialist 
could help the patients and prevent future complications from sleep related disturbances.  
 
Conclusion 
The study results suggest that there is no difference between children with SDB and control 
group in having a constricted maxillary arch. While the prevalence of snoring and heavy 
breathing was significantly higher among children with SDB, the presence of maxillary 
constriction was not a risk factor for SDB in this study. Further investigations with larger studies 
and improved clinical measurements are necessary to explore the presence of maxillary 
constriction as a risk factor for SDB. Meanwhile, pediatric dentists should work towards 
providing holistic care to children and consider including sleep screening as part of their routine 
























1. Today’s date (mm/dd/yy): 
2. Name: 
3. Date of birth (mm/dd/yy): 
4. Age (years): 
5. Gender: 
6. Height (cms): 
7. Weight (kgs): 
8. Race/ethnicity: 
 White   African-American   Asian     American Indian  
 Native Hawaiian/ other 
9. Ethnicity:  
 Hispanic            Non-Hispanic 
10. Living with parents?   Yes   No 
11. Schooling:     Home-schooling    Schooling outside 
12. Smoking at home/Parental smoking    Yes  No 
13. If yes to 12 then please answer the following: 
  One parent smokes 
  Both parents smoke 
14. Has your child been diagnosed with ADD/ADHD (Attention deficit disorders)?  
  Yes  No 
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15. Has your child been diagnosed with any medical condition?   Yes  No 
16. If YES to 13 is your child taking medications for this condition?   Yes  No 
17. Does your child have a history of allergies?      Yes  No 
18. Does your child currently have seasonal allergies?     Yes  No 
19. Does your child use any medications currently to control allergies?   Yes  No 
20. Does your child currently have a nasal congestion (common cold)?   Yes      No  
21. Does your child have breathing difficulties?          Yes  No 
Pediatric Sleep Questionnaire (PSQ): 
22. While sleeping, does your child…. 
a. Snore more than half the time?               Yes  No 
b. Always snore?            Yes  No 
c. Snore loudly?             Yes    No 
d. Have ``heavy'' or loud breathing?          Yes    No 
e. Have trouble breathing, or struggle to breathe?       Yes    No 
f. Have you ever seen your child stop breathing during the night?   Yes    No 
23. Does your child …. 
a. Tend to breathe through the mouth during the day?        Yes    No 
b. Have a dry mouth on waking up in the morning?        Yes    No 
c. Occasionally wet the bed?                Yes    No 
d. Wake Up feeling unrefreshed in the morning?       Yes    No 
e. Have a problem with sleepiness during the day?        Yes    No 
f. Have a teacher or other supervisor who commented that  Yes    No 




g. Find it hard to wake your child up in the morning?       Yes    No 
h. Wake up with headaches in the morning?         Yes   No 
24. Did your child stop growing at a normal rate at any time since birth?  Yes       No 
25. Is your child overweight?          Yes  No 
26. This child often….. 
a. Does not seem to listen when spoken to directly.    Yes  No 
b. Has difficulty organizing task and activities.                  Yes    No 
c. Is easily distracted by extraneous stimuli.        Yes    No 
d. Fidgets with hands or feet or squirms in seat.    Yes    No 
e. Is `on the go' or often acts as if `driven by a motor'.      Yes    No 
f. Interrupts or intrudes on others     Yes    No 
(e.g. butts into conversations or games).       
Clinical Examination: 
27. Patient profile: 
28. Observed breathing pattern: 
  Mouth only 
  Nose only 
  Both 
29. Nasal septum deviation: 
 Yes  No  
30. Any nasal obstruction (due to trauma or other medical reasons)? 
 Yes   No 
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31. Skeletal classification: 
 Class 1 (Maxillary mandibular dental protrusion or retrusion) 
 Class 2 (Maxillary protrusion and/or mandibular retrognathism) 
 Class 3 (Maxillary retrognathism and/or mandibular protrusion/prognathism)  
 
32. Dental classification: 
 Class I (normal alignment of upper and lower teeth 
 Class II (Maxillary protrusion present/Upper teeth are more forward/Convex 
appearance 
 Class III (Mandibular protrusion present/Lower teeth are more forward/Concave 
appearance 
 
33. Transverse maxillary evaluation: 
 Maxillary constriction with unilateral posterior cross-bite 
 Maxillary constriction with bilateral posterior cross-bite 
 Maxillary constriction without posterior cross-bite 
 
34. Vertical evaluation of patient (for orthodontic patients with cephalograms) 
 Hypo-divergent vertical pattern 
 Normo-divergent vertical pattern 
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